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(54) ELECTRONIC WRIST WATCH 
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PURPOSE:* To improve the plating bondability and corrosion resistance of an 
electronic wrist watch by base plating by electroless copper-plating a rotor 
made of a rare earth iron magnet. 

CONSTITUTION: Degreased and derusted rare earth iron rotor is base-plated 
by electroless copper-plating to be next finish-plated as desired. The electroless 
copper-plating is properly performed by chemical copper-plating bath which 
uses formalin as reducing reagent to be plated at a temp, approx to ambient 
temperature. In order to improve plating bondability, it is preferable to sensitize 
it in advance by stannous chlorine solution and to activate it by palladium 
chloride solution. The thickness of the copper plating is 1 micron or larger 
to allow it to endure against various finish platings. 



(54) SERVO MOTOR 

(11) 62-236346 (A) (43) 16.10.1987 (19) JP 

(21) Appl. No. 61-80525 (22) 7.4.1986 
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PURPOSE: To simplify the structure and a control circuit for a servo motor 
by making the closed loop of a servo motor magnetic flux perpendicularly 
cross a motor rotating plane to always maintain the- direction of the magnetic 
flux to a coil constant at motor rotating time. 

CONSTITUTION: The stator of a motor is composed of permanent magnets la, 
lb and a stator yoke 2. The magnet la is magnetized at N-pole at the outer 
peripheral side and at S-pole at the inner peripheral side in an annular shape. 
The magnet lb is magnetized at S-pole at the outer peripheral side and at 
N-pole at the inner peripheral side in the same shape as the magnet la. A 
rotor is composed of a rotor yoke 3 and a coil 4. A plurality of slots are formed 
on the outer periphery of the yoke 3, and the coil 4 is wound in the slot on 
the inner peripheral surface of the yoke 3. Gaps between the coil- 4 and the 
magnets la, lb are constant. The winding directions of the coils 4 are reverse 
in the winding directions on the magnets la and lb. 




(54) BRUSHLESS SERVO MOTOR 

(11) 62-236347 (A) (43) 16.10.1987 (19) JP 

(21) Appl. No. 61-80526 (22) 7.4.1986 

(71) NEC CORP (72) SHIGERU KATAYAMA 

(51) Int. CI 4 . H02K29/00,H02K37/08 



PURPOSE: To simplify the structure and a drive circuit for a brushless servo 
motor by making a magnetic loop perpendicularly cross a motor rotating plane 
to always maintain the direction of a magnetic flux with respect to a coil 
constant at motor rotating time. 

CONSTITUTION: The rotor of a motor is composed of permanent magnets la, 
lb and a rotor yoke 2. The magnet la is magnetized at N-pole at the outside 
and at S*pole at the inside in a ring shape. The magnet lb is magnetized at 
S-pole at the outside and at N-pole at the inside similarly in a ring shape. 
A stator is composed of a stator yoke 3 and a coil 4. The yoke 3 has slots 
on the outer periphery, the coil 4 is wound through an air gap between the 
magnet la and the yoke 3 and the slots, wound similarly at a predetermined 
interval, and similarly wound around the yoke 3 oppositely to a permanent 
magnet 2a by altering the winding direction. 
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